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Table 1
Associations of crepitus with incident tibiofemoral ROA.
N ¼ 7797 observations ¼ 2468 people Incident ROA Unadjusted Odds Ratio for Incident ROA Adjusted Odds Ratio for Incident ROA y
Crepitus Frequency Never 120/4993 (2.4%) Ref Ref
Rarely 26/859 (3.0%) 1.3 (0.8–2.0) 1.3 (0.8–2.0)
Sometimes 38/1217(3.1%) 1.3(0.9–1.9) 1.3(0.9–1.9)
Often 17/494 (3.4%) 1.5 (0.9–2.4) 1.5 (0.9–2.5)
Always 13/234 (5.6%) 2.4(1.3–4.4) 2.4(1.3–4.5)
P for trend ¼ 0.0037 P for trend ¼ 0.0073
yasadjusted for age, sex, and BMI.
Table 2
Associations of crepitus with incident tibiofemoral SOA. .
N ¼ 10840 observations ¼ 3599 people Incident SOA Unadjusted odds ratio for incident SOA Adjusted odds ratio for incident SOAy
Crepitus Frequency Never 277/7058 (3.9%) Referent Referent
Rarely 70/1176 (6.0%) 1.5(1.2–2.0) 1.6(1.2–2.1)
Sometimes 106/1634 (6.5%) 1.7(1.3–2.1) 1.8(1.4–2.3)
Often 47/605 (7.8%) 2.0(1.5–2.8) 2.2 (1.6–3.1)
Always 37/367(10.1%) 2.7(1.9–3.9) 2.9(2.0–4.3)
p for trend < 0.0001 p for trend < 0.0001
yAdjusted for age, sex, and BMI
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Purpose: Posterior cruciate ligament (PCL) rupture is a serious injury
that is associated with joint instability, structural changes in articular
tissues, and with a markedly elevated risk of incident knee OA.
Although the rate of knee cartilage and thigh muscle loss has been
described for various stages of radiographic knee OA, and also after
anterior cruciate ligament (ACL) injury, quantitative changes in cartilage
and thigh muscle tissue after PCL rupture and reconstruction have not
been previously reported. Detailed knowledge on such changes may be
useful as a model of “early OA”, and in monitoring the success of
therapeutic intervention by surgery, medication and/or physiotherapy.
Methods: 20 participants with PCL and other concomitant ligament
injuries, and consecutive reconstructive surgery, were examined. Sagittal
high-resolution MR images (3D VIBE) of the injured knee, and axial
images (T1w SE) of both thighs were acquired between 4-15 (8.63.2)
years after PCL surgery. 15 participants (12 men, 3 women; age 38.79.5
yrs.) also had a follow-up exam 40761 days later, using the same MRI
scanner and imaging sequence. Manual segmentation of the knee carti-
lages (medial and lateral tibia, medial and lateral weight-bearing femoral
condyle, patella, and femoral trochlea), and of the quadricepsmuscle, was
performed using proprietary software. From these segmentations, the
cartilage thickness was computed at baseline and follow-up, side differ-
ences in muscle anatomical cross sectional areas (ACSAs) at baseline, and
the annualized longitudinal rate of change in the above measures.
Results: The femorotibial cartilage loss was -204mm (-2.6%) p.a. [95% CI:
-301, -108mm] and that in the femoro-patellar joint -132mm (-2.9) p.a.
[95% CI -194; -69). The thickness changes were greater in the medial
than in the lateral femorotibial plates, and greater in the patella than in
the femoral trochlea (Table 1). At a subregional level, the greatest rates
of femorotibial cartilage loss were observed in the internal subregionsTable 1
Rate and sensitivity of change of cartilage thickness loss in the knee after PCL rupture
Cartilage Plate (Label) Mean change absolute M
Medial tibia (MT) 69  76mm 
Medial femur (cMF) 70  60 mm 
Lateral tibia (LT) 32  85 mm 
Lateral femur (cLF) 33  36 mm 
Patella (P) 85  68 mm 
Trochlea (Tr) 47  62 mm of the medial and lateral tibia (-132mm/-93mm respectively), and in the
internal aspects of the medial and lateral femoral condyles (-82mm/-
37mm). At baseline, limbs with PCL injury had -3.54.:8cm2 (-4.77.5%)
lower quadriceps ACSAs than contra-lateral limbs, and the side differ-
ences showed a weak association with time after injury (r ¼ -0.22 [95%
CI -0.60;0.25]. No signiﬁcant change in quadriceps ACSA was observed
during the 1-year observation period, neither in PCL (p ¼ 0.81) nor in
contralateral knees (p ¼ 0.45).
Conclusions: Large rates of annual knee cartilage losswere observed after
PCL rupture and reconstruction. These rates were greatest in the medial
femoro-tibial compartment (particularly in the internal subregions), and
in the patella. The observed rates of change exceed those typically seen in
kneeswithadvancedkneeosteoarthritis, i.e. kneeswith radiographic joint
space narrowing (KLG3). They also markedly differ from cartilage thick-
ness changes in (young) patients observed within 5 years of anterior
cruciate ligament rupture (and repair), inwhom cartilage thickening was
reported. Quadriceps atrophy relative to the contra-lateral kneewas seen
atbaseline, butnosigniﬁcant changewasobservedover timeduring the1-
year follow-up period. These ﬁndings indicate thatmuscle lossmay occur
at some point after PCL injury and/or reconstructive surgery, but may not
represent a continued process. PCL rupture may be a particularly suitable
as amodel of “earlyOA”, because the timepoint atwhich thepathogenetic
process is initiated is precisely known. The model also has the advantage
that relatively large rates ofmedial femorotibial and patellar cartilage loss
are seen over relatively short periods of time, with the opportunity to test
the of therapeutic intervention by preventive medication or other ther-
apeutic measures in an efﬁcient manner.
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KNEE PAIN OUTCOMES IN PERSONS DISCORDANT FOR
RADIOGRAPHIC HIP OA: DATA FROM THE OSTEOARTHRITIS
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3.9% 111 27
3.6% 103 37
1.5% 79 +15
1.7% 53 13
3.4% 122 47
2.2% 81 13
